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When it was announced that the Parrott Estate pro- 
posed to erect a great building in the most prominent 
portion of Market Street, San Francisco, for the pur- 
poses of a department store that was to be the largest 
and most magnificent establishment west of Chicago, 
there was not a little stir created in the electrical fra- 
ternity in regard to the lighting of this structure. The 
original plans proposed the installation of approxi- 
mately four thousand incandescent lights and five hun- 
dred are lights, together with sixteen high duty elec- 
tric passenger elevators and numerous motors distrib- 
uted throughout the building for various uses. As 
work on the structure progressed it was announced 
that the contract had been awarded for the installa- 
tion of Siemens & Halske dynamos to be direct driven 
by triple expansion marine type engines built by the 
Union Iron Works of San Francisco. This contract 
called for the installation not only of engines and dyna- 
mos, but also of boilers, air condensersand every appur- 
tenance of a high class steam plant, together with a 
switchboard that is one of the most elaborate of any 
to be found in any isolated plant in the country. The 
contract for the wiring of the building was secured 
by Mr. E. H. Forst for the California Electrical Supply 
& Construction Co., while the elevator contract was 
awarded to the Sprague Electrical Elevator Co. of New 
York. The electric plant was installed on plans and 
specifications furnished by Mr. A. E.Brook-Ridley, the 
well known electrical engineer of San Francisco and 
who is Pacific Coast agent for the Siemens & Halske 
Co. 

At the outset it was evident that the plant would 
embody many interesting features as the specifications 
imposed that it would be necessary to fulfill the fol- 
lowing conditions of operation: 

First, That all elevators and power circuits should 
be operated at a potential of 220 volts. 

Second, That all are and incandescent lighting cir- 
cuits should be operated at 110 volts. 

Third, That each dynamo should be of a potential 
of 110 volts and that any pair of dynamos may be run 
in series for operating the elevator and power circuits, 
or any single dynamo may operate the are and incan- 
descent circuits, as may be desired. 

Fourth, That the lighting circuits may be divided 


between any pair of dynamos without reversing the 
arcs. 

Fifth, That the lighting and power circuits may be 
operated from the same or different sets of machines 
as desired. 

Sixth, That the above combination should be so made 
that it would be impossible to throw a pressure of 220 
volts on to the lighting circuits under any condition. 

It was determined that these conditions could best 
be satisfied by installing the dynamos in pairs, each 
pair being connected to an individual engine, and the 
plant was installed accordingly. The power circuit 
runs from bvus-bars totally independent from those 
supplied for the light circuits, the latter being run in 
conjunction at any time desired by means of switches. 
For the control of the light are furnished two entirely 
independent sets of bus-bars, one set connecting the 
feeders to the dynamos on the left hand side of each 
engine, and the other set to the right hand dynamo. 
Further switching arrangements have been provided, 
so that the entire lighting system may be run from 
either side of the dynamos on each engine or divided 
up between them. 

To secure an economical loading of the engines the 
lights run by each dynamo were balanced up by ad- 
ditional switches transferring any portion of the load 
from one dynamo to the other. The system of switch- 
ing also permits, if desired, either one or both of the 
small dynamos to be thrown in multiple on either side 
of the light circuit, if for any reason one side should be 
too heavily loaded for the balancing switches to take 
up. 

The total current produced by the generators was di- 
vided into three parts at the switchboard, these being 
first, the power circuit of 220 volts; second, the circuit 
for are lights; and finally, the circuit for incandescent 
lights. 

The current passing out on these circuits is inde- 
pendently measured by Thompson recording watt 
meters, and the output from each circuit is indicated 
by Weston illuminated dial ampere and volt meters. 

The generating plant consists of eight Siemens & 
Halske external armature standard commutator ma- 
chines; eight being of 100 kilowatt capacity each and 
two being of 35 kilowatts each. The dynamos are of 
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the well known Siemens & Halske type, the fields be- 
ing placed within the armatures. These armatures 
are of the Gramme type, and the windings are con- 
structed of copper bars insulated from each other and 
the core by fibre insulation, the external portion of the 
winding forming the commutator. The result of this 
construction is to secure a very small difference of 
voltage between adjoining bars and to prevent com- 
pletely the burning out of the armature under exces- 
sive overload. It also diminishes to a minimum the 
internal resistance of the dynamo. Tests of this plant 
have already shown high efficiency for these machines, 
and they have been frequently operated at fifty per 
cent beyond their rated capacity. 
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trolling the are and incandescent lights throughout 
the building. Each dynamo is supplied with a 3 pole 
main switch, regulating rheostat, circuit breaker and 
Weston illuminated dial ampere meter. — 

On the center panel are placed 2 voltmeters, 1 Wes- 
ton ground detector, 3-2000 ampere ammeters, also 
3 Thompson recording watt meters, having capacity 
of 2000 amperes each. The volt meter switch is so 
arranged that either volt meter can be used for the 
purpose of throwing in additional machines in multi- 
ple, but in normal use these instruments are used for 
ascertaining the voltage of the pair of dynamos run- 
ning in series. 

On the center panel are also placed the large 





From the dynamos current is carried to the proper 
sections of the switchboard through stranded cables, 
each having an area of 1,000,000 circular mils, the 
cables being run in iron pipes filled with insulating 
compound and imbedded in the concrete floor. 

The switchboard is of marble and constructed on 
the panel type, having a length of forty feet, and being 
divided into ten panels and one central panel. Four 
of the panels are mounted with apparatus for the con- 
trol of the eight dynamos, each pair of dynamos occu- 
pying one panel. Two panels are filled with the 
switches and circuit breakers necessary for the control 
of the sixteen elevators and the motor circuits, and the 
remaining four panels are devoted to the switches con- 


switches for transferring the load to the various sets 
of bus-bars, and also the switches connecting or sep- 


arating the light and power arcuits. Switch connec- 
tions are also provided for supplying the entire build- 


ing from the street circuit, if at any time in the future 
this course may be deemed advisable. 

The current generated by the dynamos is brought to 
this center panel by a system of eight bus-bars, where 
it is divided up into the various portions and fed out 
to the light circuit switches and to the switches on the 
elevator and motor panels. 4 

The entire bus-bar systems consists of massive bare 
copper bars and is entirely without the use of insulated 
cables except in connecting the dynamo and switch- 
board as stated, and of course in the distribution of the 
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yarious building circuits: The power panels of the 
switchboard control the 16 Sprague-Pratt expansion 
sheave electric elevators and the various motor circuits, 
each circuit being protected by a double-pole main 
switchand an automatic circuit breaker. Inthisconnec- 
tion it is interesting to note that while both the light- 
ing and power circuits are operated simultaneously 
from the same set or sets of machines, the regulation 
in practice is found to be so close as to render the var- 
iation in the incandescent lights inappreciable. It 
may be readily imagined the fluctuation in load is very 
great as the use of the elevators alone throws on a var- 
iation in load of from 0 to 1000 amperes. As is evi- 
dent, the building is wired on the simple two-wire sys- 
tem for 110 volt lighting and the switchboard effects 
such combination between the lighting and power cir- 
cuits, that while the two dynamos of an engine set are 
each carrying an incandescent and arc lighting load at 
110 volts, the two dynamos are also coupled in series 
and carrying a power circuit at 220 volts. 

The lighting of the building proper and particularly 





of the Emporium is beyond compare with anything 
in the West in the way of decorative lighting effects 
for a mercantile establishment. The results attained 
resemble most closely those looked for in the lighting 
of exposition buildings and indeed the lighting of the 
great dome over the elaborate bronze orchestra stand 
and cafe in the Emporium is a marve! of beautiful ef- 
fects. From the very outset the brilliancy of the es- 
tablishment coupled with the excellent music that is 
there heard on concert evenings, together with 


the infinite variety of displays exhibited has 
found favor with the public. The dome con- 
tains approximately 1800 16-candle power in- 


candescent lamps, while the corridors are brilliantly 
illuminated with Bergmann are lamps and the side 
walks and store fronts being lighted with Manhattan 
enclosed ares. The entire wiring together with the 
placing of the Bergmann arcs was done by Mr. Forst 
and in addition to the electrical plant proper, Mr. 
Brook-Ridley installed the Mahattan lamps. 

The steam plant is of model excellence and no ex- 
pense has been spared to make it perfect in every re- 
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gard. Briefly expressed, the entire plant has been in- 
stalled on the most modern designs and in regard to 
efficiency, durability and high-grade workmanship, it 
ranks among the best. The boiler plant consists of 
four, 250 horse-power internally fired boilers of the ma- 
rine type combined with the Howden forced combus- 
tion system, in which hot air is taken from the top of 
the boilers and forced through the furnaces. Not only 
the steam pipings, but every inch of the boilers and 
all other steam parts are heavily covered with felting 
and and entire pumping, piping and condensing plant 
is in duplicate so as to provide for any possible emer- 
gency. The boiler plant, besides supplying steam for 
electric installation, supplies the power and heating 
system as well as the laundry, kitchen and restaurant 
connected with the building. 

The engines to operate these dynamos are of the 
Union Iron Works vertical triple expansion condensing 
type, being a modification of the type built by them for 
the-Market Street Railway Company and were de- 
signed especially for direct connection to Siemens & 
Halske dynamos. The cranks are each placed at an 
angle of 120 degrees, thus insuring a perfect balance of 
all moving parts, and the governing is entirely con- 
trolled on high pressure valves, each pair of dynamos 
being connected, one at either end of the shaft of the 
engine supported by outboard bearings. The balance 
of the unit has been made so equal that it is found 
that the weight of the dynamo armatures is ample to 
give the closest regulation and steadiness of running 
without the addition of usual heavy and dangerous fly 
wheels. 

The quantity of water obtainable was quite insuffi- 
cient for condensing purposes, and therefore a system 
of condensation is employed whereby air is used in 
the place of water, using merely a spray cf water to 
cool the air. This design gives excellent results. 

Considered from an engineering standpoint, the in- 
stallation placed in the Parrott Building constitutes 
the highest attainments possible in an isolated plant 
and every improvement that could add to its durability, 
reliability or efficiency has been placed, and that it re- 
flects great credit on all concerned in its construction, 
is not to be doubted. 





A GOOD PAPER, EDITORIALLY AND MECHAN- 
ICALLY. 

“I have just read the May and June numbers of the 
Journal of Electricity, having found them among a lot 
of papers on my desk. I do not know whether they 
are sent here to Hotel del Coronado or not. We get 
so many papers that I can not keep track of them, but 
the Journal, editorially and mechanically, is such a 
good paper that I would like for you to send it to my 
address and have it marked ‘personal’ if you can, so 
that I will be sure to see it personally. Send bill and 
I will have the cashier remit.” E. 8. BABCOCK, 

Mgr. Hotel del Coronado. 

Coronado, Cal. 
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ransmission 


THE NIAGARA-BUFFALO TRANSMISSION. 


The 16th of November, 1896, marks an epoch in the 
history of Buffalo and one in which the whole manufac- 
turing aspect of that busy city within a short time may 
be metamorphosed. One minute after midnight, with 
the closing of five sets of switches the power from the 
cataract at Niagara was brought into the City of 
Buffalo. 

The history of the generating station of the Niagara 
Falls Power Company is already so well known that 
it will not be referred to except to say that the three 
great two-phase generators are all in use furnishing 
power to the factories in and immediately around Ni- 
agara. The most recent addition to the power-house 
equipment is one of the General Electric Company's 
converters to take the two-phase current from the gen- 





(Vol. III 


in the hands of a sub-company entitled “The Cataract 
Power & Conduit Co.” 

The two-phase current starting from the generators 
in the power-house is led first to the switchboard and 
then in lead-covered cables through the covered 
“Bridge of Sighs” which passes over the canal of the 
Niagara Falls Power Company to a spacious trans- 
former house which has been erected on the opposite 
side of the canal. Here the cables are connected to 
four switches on a blue marble switchboard. From 
this board, they pass to the step-up transformers, the 
largest in the world, erected on a platform at one end 
of the power-house and placed over an air-tight cham- 
ber. Each has a capacity of 935-kw or 1250-hp and 
stands 94 inches high on a base “64x56,” and weighs 
25,000 Ibs. 

The problem of cooling these transformers has been 
solved by driving a blast of cold air up through the 
air passages provided in the core and coils. The blast 
is furnished by a large blower driven by a 5-hp, multi- 
polar motor which is belted to it. It is in these trans- 





FIGURE 1—THE 1250 H. P. STEP-UP TRANSFORMERS AT NIAGARA 


erators at 2,200 volts and turn direct current into the 
lines of two or three railroad companies at a pressure 
of from 575 volts to 600 volts. 

When the question of the transmissionof power from 
Niagara to Buffalo was under discussion, the merits of 
the three-phase system as compared with the two- 
phase system for transmission purposes were can- 
vassed. It was shown to the satisfaction of the Power 
Company that, in using the three-phase system for 
transmission, a large economy could be made in the 
transmission installation, and the three-phase system 
of the General Electric Company was selected. 


The current from the Falls is generated by the Niag- 
ara Falls Power Company which transmits the power 
as far as the city limits of Buffalo. All the construc. 
tion work in connection with this installation was ef- 
fected by the Cataract Construction Company, while 
the distribution, after it has reached the city limits, is 


formers that the two-phase sysem is abandoned and 
the current given three phases, and raised from 2,200 
volts alternating to 11,000 volts. Provision is also 
made in these transformers for raising the voltage to 
22,000 volts as soon as higher pressure shall have be- 
come necessary. 


From the transformers three cables pass to the high 
tension switchboard standing beside them. This 
switchboard is also of marble and carries three high 
tension switches, each switch being separated by a 
marble barrier about one inch thick. This partition 
prevents arcing from switch to switch at the high 
pressure used. The switchboard also carries current 
indicators and three special fuse carriers. From the 
transformer house, the wires pass through lightning ar- 
resters to the first pole of the pole line standing im- 
mediately in the rear of the building. 


The pole line erected by White, Crosby & Co. runs 
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along one side of a special right of way 30 feet wide. 
The number of poles in this line is about 21,000; they 
range from 35 to 65 feet in length and are set about 75 
feet apart. Each pole is provided with two 12 foot 
cross-arms for the transmission line, and one small 
cross-arm for a telephone line. Each side of cross- 
arm has space for three pins to carry three in- 
sulators, provision being thus made for four circuits 
of three wires apiece; the capacity of each circuit 
being 5,000-hp at 11,000 volts pressure, and 10,000- 
hp. at 22,000 volts pressure. On the outside of each 
upper cross-arm is a small iron pin 18 inches high, 
which serves to carry a galvanized barbed wire used as 
a lightning conductor and connected to the ground at 
the foot of every fifth pole. 

The insulators used are of the double petticoat pat- 
tern. Each weighs about 12 pounds and is provided 
with two angular grooves in the bottom, which eifect- 
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cable is rubber covered and sheated with lead, and is 
of the same diameter as the overhead conductor. It 
is laid in a subway consisting of vitrified tile ducts, 
each duct having a hole three inches in diameter. The 
sub-way consists of twelve of these ducts, laid eighteen 
inches below the surface of the ground, and sur- 
rounded on all sides by four inches of concrete. Three 
ducts only are in present use. The insulation of these 
cables was tested to withstand 80,000 volts. 

The sub-way terminates in a small brick structure 
erected in the rear of the Niagara Street Power-House 
of the Buffalo Railway Company. This contains the 
step-down transformers. On entering this small 
house, the wires are connected to another switchboard 
carrying high voltage switches and fuse carriers separ- 
ated by partitions of marble in the same manner as 
on the high tension switchboard, at the Niagara Falls 
end of the transmission. From this board, cables are 





FIGURE 2—THE STEP DOWN TRANSFORMERS AT BUFFALO 


ually prevent any moisture getting to the central pin 
on which the insulator is placed. The outside of the 
insulator is provided with a gutter running to a point 
on each side to carry off the water. These insulators 
were subjected to a rigid test of 40,000 volts alternat- 
ing, to determine the electrical resistance, and not un- 
til they had withstood this pressure satisfactorily were 
they accepted. 

The length of the line is twenty-six miles. The over- 
head conductors are of bare, stranded copper, each 
conductor having a diameter of 350,000 circular mils, 
and each lies in agrooveat the apex of the insulators. 
When the line approaches the station at Buffalo, which 
it does along the banks of the Erie Canal, it is charged 
from overhead to underground; the wires passing from 
the last pole into a small brick terminal house. In 
this house, connections are made with the underground 
cables through lightning arresters. The underground 


carried through lightning arresters to the transform. 
ers, of which there are three, two being in use and the 
third held in reserve. Each weighs 7,000 Ibs., is &2 
inches high with a base measurement of 47 by 36. In 
the step-down transformers, the pressure is reduced 
from 10,700 volts to 370 volts. A system of cooling 
the transformers similar to that used with the step-up 
transformers at the Niagara end is used. 

From the step-down transformers, the three-phase 
current, divided into two circuits, passes over six 
cables to the main floor of the Power House of the 
Buffalo Railway Company, where they are connected 
to another switchboard. Thence they pass to the two 
rotary converters, each of 500 h.p. capacity. These 
converters are six-pole machines, and in their opera- 
tion, the three-phase alternating current at 370 volts 
is changed into direct current at 500 volts, suitable 
for delivery to the feeder lime of the electric street 
railway. Each converter armature is provided with 
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three collector rings at one side and a commutator at 
the other, and may be started either by the alternat- 
ing current or by direct current from the railway lines. 
The converters may be used in parallel with the other 
generators, or the current can be thrown directly into 
the feeders of the railway system. 

The lightning arresters of the Wirt type have been 
especially designed for heavy voltage transmission 
work and are single pole. They consist of strips of 
marble upon which are mounted eleven cylinders so 
as to give gne air gap space of 1-32 in. for each one 
thousand volts, with an allowance of 25 per cent rise 
in the potential. In the action of the arrester, the 
large metal cylinders serve to chill the are so that, on 
reversal of the current, the are is extinguished, no de- 
pendence being placed upon any non-arcing property 
of the metal to put out the are. In order to limit the 
eurrent on short circuit, and thus the heating effect, 
a special solid graphite rod of low non-inductive re- 
sistance is used. The arresters are similar to those 
used on the Big Cottonwood transmission at Salt Lake 
City, which have effectually protected the machinery 
in many severe storms and are now being uséd exten- 
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ly assumed the business management of the Journal of 
Electricity, has resigned the latter position and left 
for New York City, where he has become identified 
with Katz’s well known Advertising Agency. 

Mr. George J. Henry, Jr., of the Pelton Water 
Wheel Company, and who is engineer for the New 
York office of that concern, was married on November 
25th at San Francisco, to Miss Clarisse Adele Fisher, 
a daughter of Mr. and Mrs. H. 8. Fisher of this city. 
Mr. Henry js a Californian, who first became promi- 
nent through his official connection with the Editorial 
Department of the World’s Columbian Exposition, 
since which time he has been connected with the en- 
gineering department of the San Francisco office of 
the Pelton Company. He is an occasional contributor 
to the Journal of Electricity and other magazines. 
Their friends at the Golden Gate, in extending con- 
gratulations to the happy couple, wish them unbound- 
ed success and happiness in their new home. 





FIGURE 3—THE ROTARY CONVERTERS AT BUFFALO 


sively in transmissions where high voltages are em- 
ployed. 

The entire apparatus used in the transmission of 
the current from Niagara Falls to Buffalo is from the 
shops of the General Electric Company, having been 
designed especially for this service. 





PERSONAL. 


Mr. J. H. Follis, of the enterprising Brooks-Follis 
Electric Company, has returned from a business trip 
to New York and other Eastern cities. 


Mr. Willard Ives Warriner, long prominent in elec- 
trical circles in Honolulu, H. I., where he was for some 
time electrical inspector for the Honolulu Board of 
Fire Underwriters, has left the Islands and has located 
in Los Angeles. 

Mr. H. A. Heywood, President of the West Coast 
Advertising and Publishing Company, and who recent- 


ELECTRICTY DID IT, OF COURSE. 


Nearly all the bells in town have been on a spree 
during the past two days, and whether it just hap- 
pened so, or if the electricity in the air is the cause, 
is a question. 

Saturday night, during the little thunder storm to 
which the town was treated, the big bell at the fire 
department would tap with every flash of lightning. 
Yesterday morning, the bell that for twenty years has 
not struck the hour at the clock building, attempted 
to revive memories of the past, and tolled off eleven 
solemn strokes; people who heard it, thought the vete- 
ran clock had begun its rounds again, but they were 
disappointed. 

At six o’clock yesterday morning, the chimes at the 
Fithian tower continued to ring after the hour had 
struck, and as in the case of the town clock, no reason 
can be given.—Santa Barbara, Cal., Independent. 
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ELECTRIC POWER ON THE B. & O.: By T. Fitz- 
gerald, Genl. Supt. B. & O. Railroad. 

It is with some little hesitancy that I write even.a 
short sketch on a subject which has been so exhaust- 
ively dealt with from its several aspects; however, if 
public interest still remains active in following the re- 
sults of this great enterprise and undertaking on the 
part of the B. & O. R. R., it is with pleasure that I re- 
view its growth. 

It was in the pioneer days of electric lighting, that 
the B. & O. R. R. installed its first electric light plant 
for the purpose of furnishing, in a small way, are 
lights at several of its points in Baltimore. Since that 
time the railroad has found it advisable and to its in- 
terest, to take up the use of electricity both as a means 
of light, as well as motive power, probably more ex- 
tensively than any other steam railway corporation, 
and the results have been both successful and gratify- 
ing. 

The adaptibility of the various applications of elec- 
trical energy as viewed from the point of economy is 
shown by making a comparison of its equipment of but 
a few years ago, with that of the present, which has 
grown to the extent that this railroad is now operating 
thirteen plants, with two additional ones now under 
consideration, representing in all some 1,500 2,000 
candle-power are lights, 9,500 16 candle-power incan- 
descent lights, and 3,300 horse-power in the shape of 
power. 

Among this list of stations, one of recent and great- 
est interest, is the one located in Baltimore, commonly 
known “Belt as the Tunnel plant,” which has a rated 
capacity of 4,500 horse-power. Due to the difficulty 
and uncertainty of a ferry transfer, particularly in the 
winter time, on account of navigation being closed and 
the railroad being dependent upon this connecting link 
at Baltimore, coupled with the desire to lower the 
schedule time of its trains running between Washing- 
ton, Baltimore, Philadelphia and New York, the ques- 
tion arose as to how this might best be accomplished. 
After careful consideration, it was finally decided to 
construct underneath the city of Baltimore, a suitable 
underground tunnel. At the inception of this great 
undertaking no definite plan had yet matured as to 
the exact manner in which trains should be operated 
through this tunnel. 

In 1892, when the tunnel was nearing completion, it 
was found necessary at once to take up the question 
of determining quickly and definitely how these trains 
should be handled, because on account of the great 
length of this tunnel (which is about one and one-half 
miles) it was decided, from experience in this direc- 
tion, that some different means of motive power than 
steam or some means of ventilation, would be required, 
not only as a matter of safety and convenience in oper- 
ation, but considered from a point of comfort to passen- 
gers, and employes of the road. 

After considering all points in favor of and against 
the several plans submitted for accomplishing the re- 
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sults desired, it was in May, 1892, that the contract 
was formally closed for installing a suitable electric 
plant together with specially constructed electric loco- 
motives for the purpose of hauling freight and passen- 
ger trains through this tunnel. From the above date, 
progress in the way of perfecting plans and arrange- 
ments was rapid, and in May, 1893, ground was broken 
for the power house, which was to furnish power for 
the operation of these electric locomotives. 

This work, together with the overhead construction, 
progressed uninterruptedly until its completion in 
June, 1894. On June 27, 1894, the first trial trip over 
the Belt Line with the electric locomotives was made. 
The entire length, including the tunnel proper and its 
approaches from either end, at that time was about 
three miles. This trial trip was satisfactory, and on 
August 4, the electric locomotives went imto regular 
service, and have been in use up to the present time, 
pulling all freight trains. 

While those who had examined into the operation 
and pulling power of these electric locomotives, were 
confident of their ability to perform the work required, 
it was not until October of the same year that all 
doubts as to this were dispelled. It was on the fourth 
day of that month, due to some misunderstanding on 
the part of the operator that two trains numbering in 
all forty-four loaded cars, together with three dead 
steam locomotives all coupled together, were stopped 
in the tunnel and started again by the electric locomo- 
tive, which did its work apparently as easily as with 
any ordimary train. 

It was on a five-tenths grade that this performance 
was made, the total weight of the train being nearly 
2,000 tons. The electric locomotive with this load, de- 
veloped a speed of about eight miles per hour, exert- 
ing at times over an eight-tenths grade at the extreme 
end, a drawbar pull of about 62,000 pounds. 

In the way of speed, with an ordinary passenger 
train, fifty miles per hour has been attained up this 
grade. ' 

For some time after these locomotives were put in 
service, a great many railroad men, myself included, 
were skeptical as to the results they would ultimately 
produce, but from a practical standpoint, I am free to 
say that the electrical '‘ocomotives operated by the 
Baltimore & Ohio Railroad on the Baltimore Belt Line 
are without question a perfect success. 


This latter statement confirms itself by the fact that 
we are now making additional extensions which, when 
completed, will give a total length over which these 
electric locomotives will operate, of about four and 
one-half miles. 


A PATRIARCH WITH DIVERSIFIED INTERESTS. 
The new street car tickets have arrived. They have 
on one side a fine lithograph of the old Mission under 
which is the inscription: “Built in 1776. C. W. Miller, 
president.”—Santa Barbara, Cal., Independent. 
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EDITORIAL. 


Considerable attention has again 
been called to insulating undergronnd 
conduits by the introduction of what 
seems to be the best form offered up 
to the present time by the Interior 
Conduit and Insulation Company 
of New York, and recently described in many of 
the technical journals. The question of an insulating 
conduit is an old one and when underground cunduits 
were first established, insulation was considered to b> 
one of the greatest requirements; the conduits then 
offered were not practical in construction, being made 
of asphaltum blocks which would not remain in align- 
ment and in consequence the system has fallen into 
disuse; the conduit is now merely considered as a hole 
in the ground without other office but that of simply 
mechanically protecting the cables. The question now 
arises of determining whether it would not be possible 
to obtain a better conduit and cheaper installation of 
cables where the conduit itself is an insulating one 
and the manhole system carefuly worked out along the 
same lines. 

The problem, however, is more complicated than 
appears from the first statement and the failure of the 
early insulating systems was not entirely due to the 
mechanical imperfections of construction, but also to 
the fact that although it may be possible to exclude 
water from the duct system, it is never possible to en- 
tirely exclude moist air which will ultimately con- 
dense within the ducts and deliver a very considerable 
amount of water to the walls of the system, making 
it as necessary to obtain careful insulation within the 
conduit itself not only from the ground but from the 


INSULATED 
UNDERGROUN ) 
CONDUITS 


adjacent cables as would be necessary were the in- 


sulating features altogether abandoned. Further- 
more, such a system of construction seems apt to facil- 
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itate complicated faults in any system where defects 
may occur in the cables themselves; should a leak 
occur the insulating character of the conduit would 
prevent an immediate burn out of the cable, but it 
would not prevent a leak occurring between two 
neighboring cables which might both be faulty as the 
currents follows along the film of condensed moisture 
and along the lead covering of the cables, should lead 
covered cables be used in the system. Indeed, these 
troubles with semi-insulating ducts have lead to the 
general method of grounding the lead of all cables as 
frequently as possible; for until this practice became 
general it was found that many mysterious burn-outs 
occured simultaneously at different points of the sys- 
tem. In these instances the leaking currents follow- 
ing along the lead covering to a weak point in any 
other cable within the ducts. 

Should it be possible to abandon leaded cables alto- 
gether with an insulating conduit system, it would ap- 
pear possible to maintain pure air by a drying-out 
apparatus and with such a construction the insulating 
conduit system would be efficient, and though greater 
reliability would be secured, it is questionable whether 
a great amount of expense would be saved were these 
practices introduced. 





It is the experience of every elec- 
tric installation operated by water 
power in the West, if not throughout 
the entire country, that he greatest dif- 
ficulty in the way of securing perfec: 
service rests in the governing of the 
water wheel, and this is true whether the wheels be 
of the turbine or of the tangential type. Until a year 
since there were but few electrical plants of magnitude 
that had been able to improve upon manual regula- 
tion, and it was with interest engineers watched or 
partook in the battle between science and the laws of 
nature that was waged in the efforts to secure regu- 
lation that would prove to be smooth and reliable un- 
der exacting conditions. Science has at last, however, 
achieved a partial, if not an entire victory, but the sur- 
render of the enemy has not been an unconditional 
one, for it is yet necessary in some cases to use separate 


generators and transmission lines for lighting and elec- 
tric railway service, nevertheless, there is reason for 


believing that if it has not already been accomplished, 
the near future will bring about a satisfactory condi- 
tion in the governing of every type of water wheel. 
An appreciation of the difficulties encountered may 
be had by reference to the problem which confronted 
the hydraulic engineers engaged upon the construction 
work of the San Joaquin Electric Company last spring. 
Operating, as this plant is, under a head of 1411 feet 


and with a running gauge pressure of 609 Ibs. to the 
square inch, the conditions at once present the most 


trying and severe that have yet been assailed. It is 
quite impossible to conceive of the terrific energy of a 
stream of water under this head without having wit- 
nessed it. The impact of the water cuts down cement- 
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ed maSonry almost as a gravel bank, and it has even 
cut into heavy sheet steet plates to the depth of an 
eighth of an inch after a few days run. The roar of 


the water against the Pelton wheels reverberates 
through the canyons of the San Joaquin for a distance 


of five or six miles and the deflection of a nozzle for 

but a fraction of an inch causes a difference of over 

a hundred horse power in the power of a wheel. 
The end thrust of the pipe line under normal condi 


tions is tens of tons, but should the usual flow of the 
water be disturbed or suddenly checked, then the end 


thrust can be measured only by the hundreds of tons. 
Indeed under such instances the elasticity of the pipe 
makes it “breathe” and throb like a giant reptile. 

To govern the water wheels operating under these 
conditions became a most trying task and experience 
soon taught that none of the old types of regulators 
would fulfill the conditions. The enormous force of 
the water, coupled with the terrific and almost resist- 
less energy of water ramming and the readiness with 
which the governor would throw the jet beyond the 
hair line of proper impact for the desired speed, all 
conspired to defeat achieving the end sought for. It 
is with pleasure, therefore, that we record in anothe: 
column that the regulation of these wheels has been 
brought down to within a variation of within two per 
cent of normal—a performance which is considered 
satisfactory even in high class steam engine practice. 

The successful performance of the Replogle gover- 
nors at the power house of the San Joaquin Electric 
Company, together with the report of highly successful 
operation of the Lighthipe electric governor in the 
transmission plant in which it is being used near So- 
nora, Cal., seem to warrant the belief that a satisfac 
tory governor for controlling water wheels, and which 
will prevent the exasperating “see-sawing” that has 
been ever present, is at last at hand. 





The action of the Receivers of the 
Baltimore & Ohio Railroad in putting 


THE PRICE : 
on an extra man to take up tickets on 
nad excursion trains, thereby relieving the 
SAFETY 


conductor to give his full time to the 
running of the train, affords evidences 
of the realization which is becoming daily more im- 
pressed upon corporate managements as to the price 
of safety. This action is the outcome of much discus- 
sion which has been had within the last few years in 
railroad circles concerning the handling of excursion 
and other trains carrying large numbers of passen- 
gers. A number of times accidents have happened to 
these heavily loaded trains and, almost invariably, in- 
vestigation developed the fact that the conductor was 
so busy taking tickets that he did not have the time to 
pay the proper attention to running the train. 

In other words, it is the experience of one of the 
largest and best equipped railway systems in the coun- 
try that accidents are largely due to false economy on 
the part of railway managements in overworking its 
officials, and as a result of this experience, it has issued 
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orders relieving conductors on excursion trains of all 
duties save those of preserving the lives, properties 
and interests intrusted to their care. The moral finds 
an application in more than one instance and nowhere 
may the principle involved find more timely adoption 
than in many electrical industries, notable in street 
railway work. 

Not long since, the superintendent of a large West- 
ern railway system made the contention that a man 
who is accustomed to the use of air brakes, for in- 
stance, is less fit to meet an emergency in street rail- 
way work than is the man who has always stopped his 
car by the dint of muscle and the lever brake. The 
contention was, in brief, that the system which uses 
modern devices for the control of its cars is more 
liable to accident than the one which has the time- 
tried hand breaks, the dash-board fender and the ap- 
pliances that have for years been part and parcel of 
street railway equipment. It was maintained that the 
motorman who has old-fashioned, yet reliable devices, 
realizes at all time that they are inadequate to meet 
every emergency, with the result that he trains him- 
self to foresee emergencies and to avert them. His 
keenness and sense of perception of threatened danger 
is whetted and (so the theory went) in time of peril 
it is more safe to rely on a sound judgment than on 
a patented mechanism. As a result of these convic- 
tions, the road in question remained wedded to the old 
ideas, but it should be added that it is overwhelmed 
with damage suits for personal injuries inflicted on its 
patrons and the public. A deduction from this false 
mode of reasoning is that it is a mistake to relieve a 
motorman of the arduous duties that fall upon him 
and if this conclusion is not borne out by the words 
of the official referred to, familiarity with the road it- 
self will certainly substantiate it. The men are over- 
worked and underpaid; above all they are uncomfoit- 
able and accidents are not a cause of wonder. 

Electric railway practice nearly approaches that 
of standard steam roads in many lines and the exper- 
ience of the latter, being far more ripe, deserves the 
respectful consideration of the former, hence when a 
pioneer among trunk lines announces that the best pre- 
ventive against accident on trains carrying large num- 
bers of passengers is to lessen the duties of the man in 
charge, the advice should not be lightly heeded. The 
lightening of duties is but a another name for making 
a man more comfortable and as contentment comes 
with comfort, so the most perfect service can be at- 
tained only when employes are skilled, faithful and 
contented. Of these, contentment is the too-frequent- 
ly-over-looked factor, but it is indispensible. 

Here rests the secret of the greatest security from 
accident: Underwork rather than overwork the men 
who are custodians of corporate interests, make them 
contented even at the cost of satisfactory wages, the 
best of equipments and the most reliable of safeguards, 
or otherwise the expense of damage suits will o’er top- 
ple the preventive investment. 
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Diterature. 


Any Book Published Mailed upon Receipt of Price by 
The Journal of Electricity. 








THE PRINCIPLES OF THE TRANSFORMER: By 
Frederick Bedell, New York; Macmillan Company, 
1896. 8vo., 416 pp. Price, $3.25. 

The books published during the past few years re- 
lating to the Electrical Engineering divide themselves 
naturally into two classes, viz: those intended for the 
aid of engineers and designers who wish to proceed 
at once with the construction of apparatus for plants, 
and those for students wishing to obtain their know- 
ledge in courses and willing to proceed step by step 
into a complete command of the subject with well 
laid foundations. This work belongs to the latter 
class and in spite of an exceedingly sarcastic review 
written in one of the London papers by Dr. Felming, 
we feel compelled to commend it to such students as 
desire thoroughly to understand the subject of elec- 
trical engineering. The author does not pretend that 
the subject is here gone over for the first time and we 
conclude from its perusal that thé last word has not 
yet been said concerning the design of the practical 
transformer, but that the book may be considered as 
a mature step in the understanding of both theory and 
practice. The work belongs properly in a stadent’s 
course and leads easily to the understanding of such 
practical works as that of Dr. Fleming, which is other- 
wise difficult to read and more difficult to reason upon. 


It opens with an elementary description of the var- 
ious systems of transformer distribution; Chapter II, 
being devoted to notations and conventions, presents 
a formidable system of symbols and mathematical sub- 
stitutions which are not ordinarily considered at the 
beginning of such a treatise though we see no reason 
to criticize such a collection of symbols especially as 
it guarantees a single system of lettering throughout 
the book which is often neglected by authors and be- 
comes a serious source of confusion. Following this 
chapter the real subject of the theory of the transform- 
er is taken up. Chapters III and IV contain the defin- 
itions and formulae of the magnetic circuit and the 
simple alternating current arranged together, but not 
discussed in a manner intelligible to an elementary 
student, they are rather reminders of what has been 
done and serve as reference chapters for the succeed- 
ing portion. When now we have the transformer itself 
discussed we find that the method is the one often 
criticized, considering the coefficients of self and mut- 
ual induction as constants and developing the ideal 
mathematical theory which of course has not a definite 
physical existence. This method is pursued on ac- 
count of the fact that we have at present no mathe- 
matical power of discussing the complete case of the 
actual transformer with variable coefficients of self 
and mutual induction or with a magnetic circuit los- 
ing energy by hysteresis and foucault currents. These 
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quantities are finally introduced in the chapter devoted 
to the design and -‘construction in which 
practical cases are indicated. It seems to be a serious 
defect in this portion of the book that the case given 
does not conform to the best practice of modern engin- 
eers and no data is furnished which will enable the 
student to form an opinion of what is the present prac- 
tice in design. To be sure, such data is difficult to ob- 
tain, but it cannot be said to be entirely inaccessible 
and as such would have properly been here included. 
The method of winding described with copper strips 
cut from sheet metal is not only contrary to actual 
practice but is impractical on account of the actual dif- 
ficulty of insulating over the sharp edges of such cut 
strips. This point may perhaps be considered unim- 
portant as any definite strip may be rolled from a 
round wire, but the presence of the statement in this 
book that such strips are used shows the author to 
be unfamiliar with prevailing engineer practice. 

In the final chapters on the experimental deter- 
mination of transformer diagrams and transformer 
testing the same academic character of treatment is 
noticeable, practical results being almost entirely lack- 
ing and the most practical methods insufficienly de- 
scribed. This is especially to be regretted as Professor 
Fleming has carefully gone over the subject of trans- 
former testing and has shown by practical examples 


the comparative accuracy of different methods, indicat- 


ing the probable errors of the results in different cases 
and furnishing to engineers the data for a choice of a 
method for obtaining accurate results. 

From these considerations, therefore, we should con- 
sider the book as an intermediate step for the student 
between theoretical works on alternate currents and 
the practical work of transformer design. The theor- 
etical principles are here clearly considered and suc- 
cessfully worked out, though it is lacking as a definite 
guide to immediate practice. 


SOME QUESTIONS ABOUT ELECTRICITY AN- 
SWERED: By E. E. O’Daniels, San Francisco, 
John Partridge; 32 pp. Price 50 cents. 

The author of this short pamphlet has aimed to write 

a primer which does not answer simply some of the 

elementary questions concerning electricity and its 

transmission, but endeavors to enlighten the unitiated 
concerning every detail of the subject ineluding the 
nature of electricity, its production, the theory of al- 
ternating currents, the distribution of electricity, 
motor construction and operation, telegraphing and 
telephoning and electrolysis. These, surely, are not 
some, but all of the questions that might be asked 
by the inquisitive. In consequence, the primer might 
be read by one with full knowledge of the subject 
without finding many points on which to disagree with 
the author, but to such a person the pamphlet could 
have no value whatever while the unitiated enquirer 
would be sadly confused in following the author in his 
rapid sketch of the subject and would find little profit 
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in perusing these pages. The attempt is not as ab- 
surd as that of Nystrom who attempted to explain 
electricity to mechanical engineers by calling volts, 
millimeters, and amperes, grams, but at the same time 
while the information contained may not be criticized 
as misinformation, the pamphlet must be classed with 
the books which are of little use and pleasing mainly 
to the author. 
a complete study of electrical action can better employ 
the time at his disposal in learning thoroughly the ele- 
ments of the science than he can by running hastily 
over all the details of electrical applications as ex- 
plained in this pamphlet. 


Descriptive Catalugue of the Institute for Home 
Study in Engineering. Scientific Machinist Co., 
Cleveland, Ohio. 


The Scientific Machinist Company of Cleveland, 
Ohio, has established a correspondence school for the 
siudy of three engineering subjects; a complete elec- 
trical engineering course, an electrical course and a 
course of mechanics and steam engineering costing for 
each student in tuition, respectively sixty, thirty-six 
and thirty dollars. The courses, while begun as an 
outcome of the technical instructions given at the 
World’s Fair, have followed the lines of the Meister- 
scLaft system of instruction by lesson, leaves and cor- 
respondence between the instructor and the scholar. 

The particular difference between these and other 
correspondence schools being apparently in the fact 
that the.scholar of this school retains a copy of his an- 
swers to questions, and at the same time forwards a 
copy to his instructor, and also that the school requires 
that a certain amount of apparatus be purchased, cx- 
periments made and mechanical work to be done. The 
tcetal amount of apparatus required in the electrical en- 
gineering course costs some $60, thus making the en- 
tire cost require an expenditure of $120 by the studeni. 
‘there is no doubt but that $120 is insufficient for x 
year’s study in any technical school, and consequently 
if we should consider the course to be of as great value 
as a year spent in a technical school, there is a decided 
advantage to the student in following this system of 
instruction. Even aside from the comparative value 
of such a correspondence course and any school course, 
there is much to be gained by instilling habits of home 
study and to the mechanic having the money to spare 
and the time to profitably follow the course at his 
disposal, much help can be obtained from this system 
of instruction provided the system itself furnishes a 
course sufficiently elemetary and well enough adapted 
to the needs of the prospective scholars. In the cata. 
logue before us there is apparently too much of an at- 
iempt to cover a wide ground rather than to lay a 
foundation for future study in a thorough manner. 
The case itself calls for such superficiality on account 
of the fact that scholars would be less easily found 
for an #lementary course requiring close study as for 
a more superficial course apparently embracing the 


The practical man without time for 
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whole field of any one branch of engineering. In or- 
der to avoid errors in teaching with such an exten- 
sive outline the instructors must of necessity folluw 
only the well beaten paths and instruct by a method 
of describing what has been done rather than by ex- 
plaining the fundamental ideas which led to engineer- 
ing practice and which in some cases will ultimately 
bring about revolutions in existing practices. Here 
lies the disadvantages of teaching in the method of 
correspondence schools; after following their courses 
mechanics still remain mechanics and though they are 
undoubtedly better able to understand everyday prac- 
tice, they form a conservative element in practice which 
tends somewhat to hinder the introduction of new 
ideas. 

The names of the instructors who have written the 
lesson leaves for these courses warrant a careful 
preparation of the initial lessons but we fail to find 
in the catalogue the names of any of the examiners 
who pass upon the answers to the questions; while we 
would think that the success of the scholar would de- 
pend upon these examiners as much as upon the or- 
iginal writers. 

The company operating the school is a responsible 
one and there is no doubt but that their promises wil! 
be fulfilled as far as it is practicable for them to do so. 


MINE THORIUM AND MAKE MONEY. 

The rare metal, thorium, discovered by the great 
chemist, Berzelius, early in the present century, has 
just had a singular commercial resurrection. Thor- 
ium is a rare earth that has long been simply a labora- 
tory curiosity. When burned it emits a light more 
brilliant than that of burning magnesium, but until the 
recent invention of incandescent lamp-burners, in 
which the flame is encased in a metallic mantle, no use 
was discovered for it. Upon experimenting with var- 
ious substances, it was found that the oxide of thorium, 
called thoria, makes the best mantle for such burn- 
ers, and, a demand being thus created for it, the value 
of thoria suddenly sprang from almost nothing up to 
$250 a pound. Then a search began for new sources 
from which thoria could be obtained, and the search 
is not yet finished. Berzilius found it in some fragments 
of black marble in the island of Lowen, in Norway. 
The mineral which he found was known as thorite. 
It contains thoria, or the oxide of thorium in combina- 
tion with a certain amount of silica. Thorium was 
afterward found in certain stones in the Ural Moun- 
tains, and especiallly in monazite, a mineral which is 
largely found in the United States and Canada, usual- 
ly in the sands and gravels of small streams in the form 
of yellow crystals. These monazite stones are now 
being shipped in large quantities to England and Ham- 
burg from Brazil and Bahia. On arriving at their 
destination, they are carefully sifted for the grains 
of the very precious and rare mineral which is now in 
such request. The price of thoria is now much lower 
than it was at the first rush of the demand, but it 
still commands $15 or $20 a pound, according to the 
state of the market. It offers a singular illustration 
of how a worthless substance may by the springing 
up of a commercial need, become one of the most valu- 
able treasures which the earth contains. 
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Olectro-Qoonomies 


LITTLE ECONOMICS IN CENTRAL STATION 
PRACTICE. 
By Thos. G. Grier. 


A number of letters have been written to central 
station men for suggestions on this subject and the 
paper as presented will be mainly a compilation of the 
points given in this correspondence. 

A Superintendent from the far West writes: “My 
experience is, have a man in charge of your plant 
whom you can trust and who knows his business, pay 
him what he is worth, then having such a man, im- 
press upon him to practice such ‘little’ economies as 
keeping his machines covered while not in use, keep 
his oil exits well guarded by dashes and oil-pans, have 
a place for everything and everything in its place; 
remedy a defect while it is small and don’t wait until 
he has to; have a good oil filter and use it. There are 
a hundred other small things that will in the long run 
amount to a great deal more than a_ person would 
think.” . 

Two men from different parts of the country write 
that ashes or cinders can be sold, as they are good for 
roadways and filling; one of them states that his com- 
pany receives twenty-five cents a load for ashes. 

The wetting of coal is for the purpose of laying the 
dust and it should not be carried to excess, as all the 
superfluous water has to be evaporated and uses up 
so much fuel without doing any good. One man writes 
that fifty of sixty dollars spent for a platform scales 
for the boiler-room will, if intelligently used in weigh- 
ing coal and cinders, soon pay for itself and teach one 
the most economical fuel for the purpose. 

Several engineers write that they get the best re- 
sults from their fuel by firing light and at frequent 
intervals. Another advises against forced firing, as 
it may damage the brick work of the boilers by form- 
ing clinkers. Automatic fire doors, which are easily 
opened and close themselves reduces to a minimum the 
amount of air rushing over the top of the fire. 

A good fireman is an investment that pays, not only 
in the fuel he may save, but in the care which he will 
give to the apparatus under his charge. 

All water contains impurities which may form scale 
—a thickness of 1-16th of an inch will increase the 
demand for fuel for the same results about 10 to 15 
per cent. For this reason it is economy to either use 
a mechanical purifier or ascertain what chemical re- 
agents (boiler compounds) will neutralize the scaling 
effect of the water. It is economy to keep boilers 
clean. 


Feed water heaters are recommended and perhaps 
would come under the head of large economies. One 
man states that the introduction of a heater made a 
saving of over 10 per cent in fuel. 

Pumps should be examined; the packing becomes 
worn and instead of pumping water they churn it. 
Leaks in water pipes may not be much, but should 
always be attended to. In one case where the leaks 
were in a cheap heater, the water meter from the city 
mains showed 121 cubic feet per hour, and another 
meter on the boiler showed only 98 cubic feet, making 
a loss of 23 cubic feet. 

An engineer of considerable experience says that 
the water when pumped into the boiler so as to main- 
tain a uniform height at all times, gives the most econ- 
omical results. He also advises covering all live 
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steam pipes; all pipes to have as few turns and to be as 
short as possible, and never permit the smallest leak. 
The same opinion was also expressed by others, one 
stating that enough steam to run a ten horse-power 
engine was being lost when he first took the matter in 
charge. 

I will quote from a letter: “Since putting the plant 
in this village, ——, we have had considerable trouble 
with our engine, and when your engine don’t work 
right, everything is turned upside down, it takes twice 
as much oil and more coal to run it.” 

Another letter reads as follows: “It is well to look 
into the condition of the valves of high speed engines; 
many of this type have piston valves which are very 
seldom tight atter a year’s use. We have a 40 H. P. 
engine which was originally in a Chicago restaurant, 
the steam consumption of which was cut down almost 
one-half when a new valve was put in.” 

Leaks about piston or cylinder means expense, and 
applies equally to any make of engine. The adjust- 
ment, also, of a valve is a matter of consideration. 

Quoting again from my correspondence: “The use 
of oil appears to be a small item in a small plant, but 
there is a good chance of economy there. ‘We now use 
one-fourth the lubricating oil we did some months 
ago.” This plant has been using an oil filter for two 
months. I find that every plant that has used an oil 
filter advise others to do so. One company have a 
home-made filter of sawdust and charcoal: others have 
different patented devices. 

The secretary of a well equipped station writes: 

“Our plan of oiling dynamos is as follows: We have 
an oil reservoir from which overhead pipes run to 
each machine. The pipes extend downward and have 
an opening directly over oil cups; this makes clean 
work and is very convenient. We have two good fil- 
ters and all oil is filtered over ahd over again. We 
have had this simple rig in use about two years and 
it reduces the expense for oil and waste one half. In 
February the entire expense for oil and waste was 
$7.35 for the following machinery: 2 each a 60 and a 
120 k. w. alternator, 5 50 light ares, one 90 and one 150 
k. w. generators, with all shafting, clutches, ete. The 
expense for oil is less than $100 per year.” 


Another station manager writes: “I think the most 
saving made is in using an oil filter. With 17 are dy- 
namos, 3 alternating dynamos, each with separate ex- 
citer, and one 50 H. P. generator we use three barrels 
of oil per year. Ten of the are machines run all night 
and one incandescent dynamo day and night. A good 
oil will stand filtering a number of times.” 

Oil out of place is not a good thing; one spot of oil or 
grease on a pulley makes the pull of the belt less. One 
central station reports that this cause made it impos- 
sible to keep their dynamo up to voltage until discov- 
ered and remedied. The tension on the belt, if re- 
leased when the dynamos are not running, increases 
the life of the belt. Observe carefully the tension on 
the belt when the dynamo is running, as too great a 
tension deteriorates the belt, defects the shaft and 
heats the bearings. 

Cleanliness decreases expenses, makes accidents less 
frequent, and should be strictly enforced. Dirt is a 
great enemy to electrical machinery and instruments 
and a cause of fire. 

A good method of cleaning dynamos is employed in 
a station in Wisconsin and might be adopted by others 
with profit. A pump forces air into a small com- 
pressed air reservoir; from the reservoir small pipes 
run to the dynamos. There are valves near each ma- 
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chine. A small rubber hose with a nozzle is attached 
to any pipe, and in a minute the dirt in or on the ma- 
chine can be blown away. This cleans parts that can- 
not be reached by the hand and saves repairs. 

Two stations give suggestions in regard to brushes. 
One_states that on their are machines they use two 
five-fingered and two six-fingered brushes on the com- 
mutator, which makes the wear even, no ridges being 
cut in the commutator. 


Certain types of dynamos have carbon brushes bear- 
ing strength or end on the cummutator. The springs 
which feed these brushes come to the end of their 
travel while 1} inches of the brush is still left. One 
electrician writes: “We added an extension on one half 
of all the springs in the station and transferred the 
partly worn brushes into a position underneath these 
springs, giving an additional § inches wear thereby. 
This amounts to a saving of 9 cents per day.” 


“In the matter of carbons, we have found that by 

putting a stop in the upper carbon holder, so as to 
_prevent the insertion of the carbon any further into 
the holder than is absolutely necessary to make it se- 
cure, we can eliminate the irregularities of adjustment 
by different trimmers, and thus can burn the carbons 
to the last quarter of an inch, without danger of any 
lamps being extinguished before daylight by a short 
supply. With this device we combine a slight reduc- 
tion of the current after midnight, just enough to keep 
our double carbon lamps at the normal voltage in- 
stead ef permitting them to burn high, as such lamps 
do if the current is kept full during the latter part 
of the night. The result is an economy of $3 per day 
in carbons as against the corresponding lighting hours 
of last fall. The stop appears to be a trifling item, 
but it secured the certainty of carbons lasting the cal- 
culated time.” 

Up to a year ago another company used 12-inch car- 
bons only and for the lower carbon the trimmers were 
compelled to break the 12-inch carbon in two, the re- 
sult was that much was wasted; they now use 7-inch 
and 12-inch and find it a saving. High grade carbons 
for are lights in stores are found to give better results. 
In a station having 400 street are lamps that run all 
night, during the months of May, June, July and Au- 
gust the lamps are trimmed every other day. 

By patrolling all outside circuits at least once a 
week, grounds and short circuits will be forestalled 
and rebates saved. One station having a large num- 
ber of city lamps has two night inspectors who patrol 
the circuits in wagons and carry a couple of lamps with 
them to replace any that are not burning, thus pre- 
venting a rebate to the city. 

Mast iron rope is being substituted for manilla rope 
in a number of instances. Where live wire passes 
through trees one plant has fastened a wooden cover- 
ing securely to the wire, thus saving the wire and the 
currents. Trees are a constant source of grounds, and 
tree insulation is a matter to be carefully considered. 

Where the are light wires come to the small arm 
just over the head of an are lamp and are fastened to 
the insulators the wire sometimes breaks. To prevent 
an open circuit from this cause, an engineer in Wiscon- 
sin reinforces the wire at this point by joining a short 
piece of wire to the main wire several inches each side 
of the insulator, making a sort of a bridge or by-pass 
for the current. 

A method for increasing the life of a pole is used in 
a plant in Illinois. A length of sewer pipe, the cheap- 
est call will answer, is slipped over the pole about to 
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be set, after raising the pole adjust the pipe so that 
two inches of it will be above the surface of the 
ground, and fill in between the pipe and the pole with 
cement or grout. This keeps the moisture away from 
— pole. The pipe and cement cost about 25 cents per 
pole. 

“The greatest saving known in the running of our 
plant has been through the introduction of meters,” is 
the reply that came from a plant in Wisconsin. 


Another says that close regulation or constant 
voltage saves many a lamp, and they save by guarding 
against irregularities in speed of machines and close 
attention to their instruments. Several plants con- 
sidered the matter of regulation one in which a saving 
could be made. 


A rather large station says: “From one o’clock in 
the afternoon until late in the evening we keep a boy 
at a dynamo regulator on our incandescent dynamos 
in order to regulate the pressure on the lamps. We 
do not depend on the station instruments for this regu- 
lation but have run pressure wires back from the cen- 
ter of distribution of our different feeders and put indi- 
cators at the end of the pressure wires. The Edison 
three-wire systems do it also, but few alternating 
systems are carrying it out. By doing this we more 
than save the boy’s salary in our saving in lamp renew- 
als due to the pressure being kept regular during the 
heavy burning hours.” 


A station of 3,500 horse power recommend employ- 
ing a machinist by the year as a Jack-of-all-trades. 
They have purchased a pair of belt clamps and outfit 
for $18, have sent one of their men to a belt manufac- 
turer to learn how to splice belts, etc. They also sent 
a man to the T. H. factory at Lynn, to learn how -to 
wind armatures. They purchased a Wheatstone bridge 
for testing and are now doing all their repairs, from 
winding armatures and are lamp magnets, to taking up 
the slack in their thirty or more belts. They use a 
mechanical watt meter and find that a saving is made 
by having the meters cleaned, leveled up and tested, as 
they frequently run slow. 


They insist on ryunning but one service to a building 
for incandescent lights and incandescent arcs, and the 
customer consequently has his wiring done so that 
both these kind of lights can be taken from one kind of 
service. 

“On our system of 1,000 volts primary and 54 volts 
secondary where the heavy lighting is, we now run two 
0000 wires the length of the block and put a large 
transformer either 150 or 300 light on each pole and 
tie the transformers together in multiple, thus displac- 
ing a number of small and _ inefficient transformers. 
The result is now not only economy in transformers 
but ease in running service.” 


A humming converter means a loss of energy, and 
if there is a great deal of humming the converter 
should be examined to see if there are not some loose 
parts that need tightening. Rubber washers under 
the feet of a converter will deaden the noise and per- 
haps quiet a kicking customer, which is economy. 
More economy is claimed for large transformers by the 
manufacturers. 


The secretary of a successful station writes: “We 
have watt meters on our 500 volt power circuit, on our 
dynamos supplying current to the street railway and 
our alternating incandescent circuits. We take the 
amperes of every are circuit once each week and the 
voltage of every are circuit once each night, putting 
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down the time the are circuits go on and the time they 
come off. In this way we know at the end of each 
month the number of kilo watts that we have manu- 
factured and what portion each class of business bears 
te the whole. 

“Accounts which are common to all classes of busi- 
ness are pro-rated against each class, depending upon 
the output of the station in kilowatts. Other accounts 
which have a direct bearing on each business are 
chargeable to that business. In this way we know at 
the end of each month how much is chargeable to each 
business, and what is the margin of profits.” 

There are “little” economies “in details.” Here are 
a few short quotations from letters I received in re- 
sponse to my query as to little economies: 

“The first to come to mind under your paper is dis- 
count all bills promptly, as your supply house can af- 
ford to give better prices when they know their in- 
voices will be paid promptly.” 

“If furnishing street lights show your council and 
committee that you are trying to give the city all he 
contract calls for.” 

“Treat your customers as reasonably as possible, 
they will reciprocate.” . 

“Collect all your bills before the 10th of the month.” 

“Keep the stockroom under lock and key and have 
supplies taken out on requisition; men get careless 
and this is a leak that foots up very fast.” 

“Bad joints, that is joints not soldered, and loose, are 
poor economy.” 

“The use of exhaust steam for heating in winter is 
economy.” 

Every plant in itself is a distinct problem and what 
may be economy in one may not answer in another. 
This paper in no way covers the subject—is simply a 
number of suggestions from men grappling with the 
problems of economy.—Read before the Chicago Elec- 
trical Association. 


Reports of the JZ onth, 


TRANSMISSION. 


Napa, Cal.—Richard Wylie has published a statement upon 
the utilization of water power at Clear Lake in which he states 
that from 5,000 to 10,000 horse power can be developed with but 
one mile of flume and that by building six miles of flume or canal 
a fall of 450 feet can be obtained, which will develop approxi- 
tuately 60,000 horse power. Mr. Wylie quotes from the reports 
of T. B. Stowden and G. F. Allardt appearing in the municipal 
records of San Francisco for 1874-75, on Page 632, showing that 
Clear Lake has a drainage area of 517 square miles with an aver- 
age rainfall of 34.4 inches, 54 per cent of which for utilization 
supplies 119,656,000,000 gallons per annum, or 327,000,000 gallons 
per day. The elevation of the lake above tide water is 1,317 feet 
and the distance from San Francisco in air line is 75 miles. The 
zrea of the lake is 82 square miles; its depth varies from 40 to 150 
feet; its length is 26 miles and the maxium rise and fall of the 
lake is 12 feet 6 inches. The Clear Lakes Electric Power Co., 
owns the water rights for Cache Creek, forming the outlet of 
Clear Lake, and it is held that the company has a market for - 
power in all of the principal cities of Central California. 


LITIGATION. 

Tacoma, Wash.—Judge W. H. Pritchard, of the Superior Court, 
has decided the suit of the Commercial Light & Power Co. against 
the city of Tacoma, in behalf of the plaintiff. The Court holds 
that the complaining company fulfilled, on its part, all the con- 
ditions required of it when its franchise was granted; that the 
action of the council pretending to repeal that franchise was abso- 
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lutely null and yoid; that the contract between the company and 
the company formally owning the city plant was vadid and bind- 
ing upon the city; that while notice in proper form terminating 
that contract was at one time served by the city, it subsequently 
accepted payment of rental which amounted to a waiver of that 
notice, and the city attorneys are held to have had full notice of 
this fact; that Commissioner Doherty’s notice, subsequently given, 
was informal and invalid, and as a consequence that the action of 
Mayor Fawcett and his police in violently destroying the property 
of the company was in fact a riotious proceeding in every way, 
and of a character that renders them liable to punishment under 
2 criminal prosecution. In thus holding, the court is sustained by 
the decision of the Supreme Court of Pennsylvania in the Appeal 
of Easton vs. 8. E. & W. E. P. Ry. Co., which, in declaring city 
officials who tore up a street-car track to be “merely trespassers 
and rioters and liable civilly and criminally as such,” emphasized 
that “it is a serious mistake to suppose that municipal officers are 
above the law and ean enforce civil rights, or perform police duties, 
in their own way, in disregard of the forms of law. The officers 
of a municipality, from the mayor down to a police officer, are as 
much bound by the law as a private citizen, and have no license 
tu transgress the law in the enforcement of the law.” . 

Los Angeles, Cal.—The State Supreme Court, in the case of 
Frick et. al. vs. the City of Los Angeles, has upheld that section 
of the Los Angeles city charter which invalidates city contracts 
unless signed by the mayor. - W. R. Staats of the West Side Light- 
ing Company, has sued for a writ of mandate to compel the accep- 
tance of his bid for an electric lighting franchise. 


ILLUMINATION. 

OAKLAND, CAL.—At the annual election of the Oakland 
Gas, Light & Heat Company, D. E. Martin was made Presi- 
dent, John T. Wright Vice-President, and John A. Britton Sec- 
retary and General Manager, and these gentlemen, with Thos. 
Crellin and James Moffit, constitute the Board of Directors. 
——tThe city has ordered the discontinuance of the moonlight 
system of electric lighting, and hereafter lights will burn all 
night and every night. 


ALAMEDA, CAL.—The 250 k. w. Stanley two-phase inductor. 
recently installed for the municipal plant by John Martin, 
Pacific Coast agent for the Stanley Electric Manufacturing 
Company, has been in regular service since first started up, 
and the incandescent lighting business of the city is now being 
rapidly increased.——The Municipal Ownership League is agi- 
tating the question of having the city install a gas plant, and 
has employed an expert to report upon the cost of erecting the 
same.——The Board of Trustees has passed an ordinance re- 
quiring all live wires to be placed underground before May 15, 
1897, and stipulating that all new wires are to be put under- 
ground whenever installed. 


CITY OF MEXICO, MEXICO.—The transmission plant of 
Toluca, built and owned by Hinkle Brothers, of that city, was 
formally inaugurated by the Governor of the State of Mexico 
on August 20th. The power house is situated at the foot of a 
snow-capped extinct volcano, the water being supplied from 
the melting snows. The pipe line varies from 18 to 22 inches 
in diameter, is 1750 feet long, and delivers water at a head 
of 230 feet to a high-duty Girard water wheel, manufactured 
by the Girard Water Wheel Company, of San Francisco. The 
transmission is about ten miles in length, and Westinghouse 
apparatus is used throughout.——-Henry Adams, of South 
Bethlehem, Penn., is erecting an electric lighting plant.at the 
Mexican National Railroad depot——A 250-light isolated plant 
has been installed in the postoffice. 


BERKELEY, CAL.—New Directors of the Berkeley Electric 
Light Company have been elected, as follows: President, John 
Britton; Vice-President, Anson Blake; Seeretary, W. Topham; 
Treasurer, Commercial Bank. Directors, John Britton, Anson 
S. Blake, J. J. Mason, A. T. Bastland and John T. Wright.—— 
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Arrangements are being made for operating the plant of the 
Berkeley Electric Light Company by current brought from the 
plant of the Oakland Gas, Light & Heat Company, in Oakland, 
and an incandescent and are circuit have been erected be- 
tween the two stations, the Berkeley station to be used here- 
after as a sub-station. In effecting the changes the Berkeiey 
plant-was shut down for a week or so, which gave rise to a 
report that the eighty-light Western Blectric Arc dynamo in 
use in the Berkeley station had broken down. That this re- 
port is without foundation is evident. 


ANAHEIM, CAL.—The Board of Trustees has adopted ordi- 
nance No. 114, declaring a determination to extend and com- 
plete the city water works and electric light plant, and have 
also instructed the City Attorney to draft preliminary ordi- 
nances calling for an election to vote wpon incurring a bonded 
indebtedness of $15,000 therefor. The original plant was in- 
stalled about a year ago, and the demand for electric lights is 
so great as to warrant the proposed extension. At present a 
500-light machine is in use, and it is overloaded 20 per cent. 
——tTrustee Joseph Helmsen has pwblished an open letter re- 
garding the municipal lighting plant at Anaheim, from which 
it appears that the total investment in the municipal plant is 
$7000, payable, principal and interest, in forty annual pay- 
ments. The commercial rates for incandescent service vary 
from 85 to 75 cents per 16 c. p. lamp per month, according to 
quantity for 9 o’clock lighting, and from $1.05 to 95 cents per 
lamp per month for 12 o’clock lighting. The meter rate for 
commercial lighting is 22 1-2 cents per thousand watts, and for 
residence lighting the rate of 15 cents per thousand watts. 





TKANSPORTATION. 


Healdsburg, Cal_—Supervisor Gray, who has been appointed 
4 committee of one to investigate in detail the electric railway 
projected to connect 'the principal towns in Sonoma county with 
tide water, has expressed a favorable opinion of the project. 
From the specifications furnished by J. A. Griswold who is ex- 
ploiting the scheme, it appears that the proposed line is to extend 
from Barkadero, a schooner landing at the southern end of the 
county, to Sonoma, Santa Rosa, Healdsburg and Knight’s val- 
ley, connecting at the county boundary with the Napa system, 
which is to be constructed by the same corporation. Another 
line is run from Santa Rosa to Petaluma via. Sebastopol, 
going on to the coast near Duncan’s Mills, thus the system will 
take in every point of importance in Sonoma county save Clover- 
dale. The plans propose the laying of 100 miles of 314 foot gauge 
using 40 pound rails and the prospectus estimates the cost of 
the road at $7,000 per mile. The road will be operated by elec- 
tricity obtained by water power at two different points of the 
system. 


COULTERVILLE, CAL.—AI}F preliminary surveys for the 
Mariposa Electric Power Company have been completed, from 
which it appears that the property of the company consists of 
a water location at the old Broad Bend dam on Merced river 
in Mariposa county, where it is proposed to erect an 85-foot 
dam and to conduct water by a flume seven and one-half miles 
to a point opposite the old Benton mills. The water at the 
lowest stage is 10,000 miner’s inches and the fall at the power 
house is 225 feet in the clear. This will give, approximately, 
6000 horse-power. The power plant will be in the center of 
the great mother lode of California, on which are many large 
and valuable mines, ninetenths of them lying idle for wart of 
cheap power. Steam power in that locality now is costing 
$10.50 per horse-power per month. The company proposes to 
furnish power at $5 per horse-power per month. The cost of 
the installation is roughly estimated at $300,000, and bids for 
the construction are to be invited about October ist. 


OAKLAND, CAL.—John W. Treadwell, of the San Joaquin 
& San Francisco Coal Company, has given the following out- 
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line of the operation of the Corral Hollow transmission pro- 
ject: “It is proposed to use the coal screenings, which other- 
wise would go to waste,” said ‘he, “to generate the power. A 
large percentage of coal is wasted at all mines where there 
are no means such as this would be to utilize the fine material. 
Mr. Richardson is President of the Pacific Transmission Com- 
pany, as the company organized for utilizing the screenings 
is called, and Dr. Addison of the General Electric Company is 
also working upon the enterprise. When the power line is 
constructed it will pass through Oakland in reaching San 
Francisco, although a branch will be run to this city. The 
shortest practicable route to San Francisco will be sought, and 
it will be by way of Haywards canyon, thence to the bay shore 
opposite Hunter’s point, and by cable across the bay. It will 
be about thirty-four miles from San Francisco to Livermore 


by this route, and ten miles more to the mines, or forty-four 
miles in all.” 


Riverside, Cal.—The Arlington Street Railway Company has 
agreed to purchase from the city electric power for the operation 
of its proposed electric railway system at the following terms: 
The city is to install a 75 horse power transformer and furnish 
20 horse power in 3-phase current to the railway company on the 
following terms: For the first three years, $500 per year; for 
the next two years, $1,500 per year; for the next three years, 
$2,400 per year; thereafter $2,700 per year. Less power than 80 
horse power will be paid pro rata. If more than 75 horse power 
is needed by the road, the company will be obliged to put in an- 
other transformer and additional power, to 75 horse power. and 
will be furnished at $4 per horse power per month. The con- 
tract is contingent on the ability of F. A. Miller to place $75,000 
in bonds and spending $100,000 in equipping the road with elec- 
tricity. The life of the contract is for 12 years, with a possibility 
of extention of time for 20 years longer, or a total of 32 years. 

San Francisco, Cal.—The following officers were recently 
elected at the annual meeting of the Sutro Railroad Company: 
President, Adolph Sutro; Vice-President, O. F. Von Rhein; 
Secretary, Theodore Krause; Treasurer, the American Bank 
and Trust Company; Superintendent, E. M. Van Frank....... 
The Market Street Company is now operating the new electric 
lines on Fourth and Folsom streets....... Alexander McAdie, 
Chief of the Weather Bureau has called attention to the necessity 
of equipping the street railway systems and cars in California with 
hghtning arresters....... The reorganized San Francisco & San 
Mateo Railway Company proposes to extend its lines in several 
directions, principal among which is an extension by way of Sun- 
nyside avenue to Ingleside; also, the road will be extended from 
Faden to San Mateo, seven miles; also, from Baden station to the 
South San Francisco stockyards, two miles; also, from the pres- 
ent Steuart-street terminus to the ferry; along Market street, if 
practicable—if not, on Mission from Steuart to East and thence 
to the union depot....... The Presidio and Ferries Railway Com- 
pany has at last begun work on converting its Union street cable 
line into an electric system.....The power house at the junction 
cf Bryant and Alameda streets is to be furnished with two more 
engines. When they are in position the concern will have a ca- 
pacity of 4,800 horse power in Siemans Halske generators and 
Union Iron Works engines, which is sufficient to operate all the 
electric street railroads now being or likely to be constructed by 
the Market Street Railway Company. The Carl-street electric 
power house will then be abandoned, and the site sold in building 
lots. The transformation of the Howard and Post street routes 
from cable to trolley lines will at once follow, and then the sev- 
eral roads which run west from the northerly line of Market 
street will be brought under the electric system, one after the 
other—all being operated from the power house at Bryant and 
Alameda streets. 

The Market Street Company will have its Mission street line 
in operation to the county line by October....... It is reported 
that an electric railway company is about to be organized for 
building an electric line between San Francisco and San Jose, 1 
distance of 52 miles. 
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ELECTRIC POWER FOR THE TWIN CITIES. 


The contract for the electrical utilization of the Falls 
of St. Anthony at Minneapolis has been awarded to the 
General Electric Company. It will be remembered 
that the St. Anthony Water Power Co., and the Pills- 
bury flour mills and elevator lines were merged into 
the Pillsbury-Washburn Flour Mills Co., which con- 
trolled not only most of the developed water power 
of the Falls, but also the undeveleped water power be- 
low the Falls. A dam to utilize this power was con- 
structed and the total available is caleulated at 10,000 
Ra 3 

The water will pass through seven turbines, each of 
1000 H. P. capacity and which will form the initial hy- 
draulic equipment. The electrical equipment will con- 
sist of a plant comprising both direct current railway 
apparatus for the needs of Minneapolis, and three 
phase apparatus for transmission of part of the power 
to St. Paul, ten miles distant. 

The direct current portion consists of two 700 K. W. 
General Electric multipolar generators, with a speed 
of 130 revolutions per minute furnishing current at 600 
volts, and two 100 K. W. exciters for the three phase 
alternators. The three phase generating plant consists 
of five 700 K. W. alternators with a frequency of 35 
cycles, and an initial voltage of 3450 volts. This pres- 
sure will be raised to 12,000 volts in six step-up trans- 
formers of the well known air blast type, and at this 
voltage the current will go to St. Paul either by over- 
head or underground wires. This has not yet been 
settled. At St. Paul the pressure will be reduced in 
15 step-down transformers, when the current will be 
led into five rotary converters of special type. They 
will resemble in appearance those which the General 
Electric Company has installed in the power house 
of the Buffalo Street Railway Co., to take care of the 
power transmitted from Niagara Falls. They are 8 
pole machines, each of 600 K. W. capacity, running at 
520 revolutions and turning out direct current at 580 
volts. They are designed to operate in parallel with 
each other, or with the generators now driven by steam 
in the existing station. The water power development 
and the electric plant completed by the Pillsbury- 
Washburn Company will be operated by the Twin City 
Rapid Transit Company, a lease having been made be- 
tween the two companies to that effect. The Street Car 
Company will send to St. Paul about 3000 H. P. leaving 


4000 H. P. to be used at Minneapolis. 
When the new power is set to work running the 


street cars the street railway company will dismantle 
the Thirty-first street power station, using the room 
for other purposes. They will continue the main pow- 
er station at Third Avenue north and Second Street, 
and also the power station in St. Paul. These will be 
kept ready for emergencies, such as a break down, a 
sudden call for extra power and similar occasions. In 
case there is water enough and conditions are favorable 
there are still three more units to be installed at the 
dam. 
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